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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The formation method of the nitride of the EI group element characterized by making it make 
the decomposition kind which heated the cracking cell filled up with the alumina to predetermmed 
temperature in the formation method of the nitride of an HI group element which carries out the crystal 
growth of the nitride of an IE group element on a substrate by using an in group element and ammonia 
gas as a raw material, and carried out cracking to this cracking cell through the aforementioned 
ammonia gas react with the III group semiconductor element on a substrate. 

[Claim 2] The formation method of the nitride of the EI group element of the claim 1 characterized by 
heating at temperature higher than the aforementioned predetermined temperature before heatmg the 
aforementioned cracking cell to predetermined temperature, and making it predetermined temperature 
after that. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial AppHcation] Especially this invention relates to the formation method of the nitride of an DI 

group element about epitaxial growth of a compound semiconductor. 

[0002] 

[Description of the Prior Art] When forming a GaN fihn by the MBE method (molecular beam epitaxy 
method) conventionally, using sapphire (aluminum 203), GaAs, etc. as a substrate, Ga and ammonia 
(NH3) gas are used as a raw material, and a crystal growth is performed. In this case, in order to 
decompose ammonia, make 800 degrees C or more heat and decompose ammonia thermally, it is made 
to react with Ga of Ga saturation side on a substrate, and the GaN film is formed. 
[0003] 

[Problem(s) to be Solved by the Invention] As mentioned above, efficiency is very bad, when it must 
heat at 800 degrees C or more and a nitride is formed by the conventional method, in order to 

decompose ammonia. 

[0004] this invention decomposes ammonia at low temperature comparatively, and aims at offering the 

method of forming a nitride efficiently. 

[0005] 

[Means for Solving the Problem] In the formation method of the nitride of an III group element which 
carries out the crystal growth of the nitride of an III group element on a substrate by using an III group 
element and ammonia gas as a raw material according to this invention The cracking cell filled up with 
the alumina is heated to predetermined temperature, and the formation method of the nitride of the III 
group element characterized by making it make the decomposition kind which carried out cracking to 
this cracking cell through the aforementioned ammonia gas react with the HI group semiconductor 
element on a substrate is acquired. 
[0006] 

[Example] The. example of this invention is explained below. Here, how to form a GaN fihn on a GaAs 
substrate using the MBE method is explained. The raw material sources are Ga and ammonia gas (NH3). 

[0007] First, the GaAs (100) substrate introduced in vacuum devices (not shown) is heated, Ga is 
irradiated, and a fi-ont face is made into Ga (1x1) saturation side. Next, ammonia gas is irradiated 
through the cracking cell heated by 300-550 degrees C. The ammonia gas by which cracking was carried 
out reacts with Ga of Ga (1x1) saturation side, and a GaN fihn is formed. Irradiation of Ga and 
irradiation of ammonia gas are repeated similarly hereafter. 

[0008] As shown in drawing 1 , the cracking cell used by this example held the quartz tube 13 in the 
interior of the insulating tube 12 the heater 1 1 for heating was twisted around the periphery, and has held 
the alumina fiber 14 of aluminum2 03 95% and Si02 5% of component ratio in the interior fiirther. The 
nose of cam of this cracking cell is closed by the disk 15 made fi-om a tantalum with which the hole was 
prepared in the center, and the stainless steel pipe 16 for introducing ammonia is inserted in the back 
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end. cracking of the ammonia gas introduced from the stainless steel pipe 16 is carried out with the 
alumina fiber 14 - having - N+, NH+, NH2+, and NH3+ etc. - it is decomposed into a decomposition 
kind and irradiates towards a substrate from the hole at a nose of cam 

[0009] Here, a GaN film will not be formed if temperature of a cracking cell is made into 600 degrees C 
or more. For this, ammonia gas is N and H. - If completely decomposed into a machine, it will be 
thought that it is because it is hard coming to react with Ga. 

[0010] Moreover, m order to perform cracking on the again same conditions by the cracking cell used at 
once, it is necessary to carry out a 30-niinute or more **-king above 800 degrees C into an end and a 
vacuum. Ammonia and its decomposition kind will stick to an alxraiina fiber, and this will be considered 
to be for barring a catalysis, if it cools as it is after performing cracking of ammonia gas. 
[001 1] In addition, although the component of an alumina fiber was made into aluminum2 03 95% and 
Si02 5% in the above-mentioned example, it may not be restricted to this and you may be aluminum2 
03 100%. 

[0012] Moreover, although the above-mentioned example reached and explained to the example which 
forms a GaN film in a GaAs substrate, it is applicable also to epitaxial growth of nitrides, such as the 
nitride of other III group elements, for example, InN, GaInN, and AIN. 
[0013] 

[Effect of the Invention] Accordmg to this invention, at low temperature, ammonia can be decomposed 
efficiently and the nitride of an III group element can be efficiently formed by having made it 
decompose ammonia gas using the cracking cell filled up with the alumina fiber. 



[Translation done.] 
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